A case of persistent spontaneous pneumothorax in the third trimester of pregnancy managed by video-assisted thoracoscopic surgical pleurodesis is presented. Anaesthetic and perioperative considerations are discussed.
Spontaneous pneumothorax is rare during pregnancy. Surgical intervention for persistent pneumothorax poses problems for the anaesthetist and risks to the mother and fetus. Video-assisted thoracoscopic surgical excision of lung cysts and pleurodesis has been shown to reduce the morbidity normally associated with thoracotomy. A case is presented of a large persistent pneumothorax, in the third trimester of pregnancy, managed by video-assisted thoracoscopic surgical pleurodesis.
CASE REPORT
A 29-year-old woman (gravida 2, para 1) presented via a regional hospital with pleuritic chest pain, dyspnoea and cough. She was 32 weeks gestational age, weighed 57 kg and smoked 15 cigarettes per day. Her pregnancy had been uneventful and she was otherwise well. On presentation she was tachypnoeic with an oximetric oxyhaemoglobin saturation (SpO 2 ) of 94% on room air. Chest X-ray showed a large right pneumothorax. A 20 Fr gauge intercostal catheter with underwater seal drain was inserted and suction applied. Over the next week the air leak persisted and seven days after admission the patient was scheduled for a video-assisted thoracoscopic surgical pleurodesis.
She was premedicated orally with 150 mg ranitidine and 30 ml 0.3 M sodium citrate. Betamethasone 11.4 mg intramuscularly was given to accelerate fetal lung maturity in case of a preterm delivery. Prior to induction of anaesthesia a 16 gauge intravenous cannula was inserted and monitoring established with electrocardiogram, invasive blood pressure by radial artery cannulation, pulse oximetry and cardiotocography (CTG). The CTG showed good rate variability at 130 beats per minute (bpm). A rapid sequence induction was performed using 350 mg thiopentone and 100 mg suxamethonium with the patient in the semilateral position. Endobronchial intubation with a small left Robertshaw double-lumen tube failed initially, but was successful with a 35 Fr gauge Bronchocath double-lumen tube (Mallinckrodt Critical Care, New York). One-lung ventilation was commenced and SpO 2 remained >95%. The CTG showed a loss of heart rate variability, but the mean rate remained 140 bpm. Ephedrine 20 mg (in 5 mg increments) was required initially to maintain systolic blood pressure above 100 mmHg. Hartmann's solution 1 litre was infused and anaesthesia maintained with morphine 7 mg, vecuronium, end-tidal isoflurane 0.40% and nitrous oxide 30% in oxygen. The patient was turned to the left lateral decubitus position. The CTG remained "flat" with a mean rate of 130 bpm. Thoracoscopy revealed a number of apical lung cysts, which were removed employing video-assisted endoscopic stapling and excision. Pleurodesis was achieved by pleural abrasion and instillation of alcohol-iodine solution. The lung was reinflated and the patient was extubated uneventfully. During the initial recovery phase in the intensive care unit, the patient complained of severe pain which settled after boluses of intravenous morphine. Thereafter pain was controlled with a morphine patient-controlled analgesia (PCA) infusion. Continuous CTG showed a return of variability, with a mean rate of 140 bpm over the next few hours. Regular uterine contractions began soon after surgery, continuing at three-to five-minutely intervals for the first twelve hours. Salbutamol 4 mg orally six hourly was administered as a tocolytic. The patient was able to walk the next day and uterine contractions diminished in frequency, ceasing three days postoperatively. Intercostal catheters were removed on the fourth and the patient discharged home on the fifth postoperative day. She was readmitted seven weeks later for induction of labour and delivered a healthy 3030 g infant by normal vaginal delivery.
DISCUSSION
Non-malignancy-related spontaneous pneumothorax during pregnancy is rare. In the English literature to date only 24 cases have been described [1] [2] [3] . However the true incidence of this condition is unknown and this number is almost certainly an underestimate.
Approximately half of the spontaneous pneumothoraces in pregnancy occur during the first and second trimesters and half during the third trimester. Of those in the third trimester, most occur within a few weeks of term 2 .
The most common cause of spontaneous pneumothorax in pregnancy is rupture of a subpleural apical bulla or bleb in a patient with otherwise healthy lungs 2 . This rupture is believed to be precipitated by the increased respiratory demands of the peripartum period.
Pneumothorax in late pregnancy poses both maternal and fetal risks. The main maternal risk is respiratory compromise in the setting of increased demand and reduced respiratory reserve. Increased demand results from an increase in maternal oxygen consumption by 20% in third trimester and by 50% during labour 4 . Respiratory reserve is reduced by a 20% reduction in functional residual capacity (FRC), 5% reduction in total lung capacity (TLC) and splinting of the diaphragm by a gravid uterus. A closing capacity greater than FRC in 50% of supine patients results in shunting of blood 4 . A pneumothorax further compromises respiratory reserve. Other maternal risks include cardiovascular compromise (reduced venous return, increased pulmonary vascular resistance) and problems related to long-term chest drainage. These include prolonged immobility, pain and discomfort, infections and psychological issues 1 . The fetal risks include potential reduction in oxygen supply secondary to maternal compromise and preterm labour.
Management of a non-malignancy-related spontaneous pneumothorax during pregnancy is controversial. For a large persistent pneumothorax (>15 to 20% hemithorax) within a few weeks of term, a common approach would be insertion of a chest drain to cover the delivery period. Because of the high recurrence rate (30 to 40%), this would be followed by definitive thoracic surgery early in the postpartum period 5 . When persistent pneumothorax occurs early in the third trimester, the treatment options consist of a long-term chest drain with flutter valve 2,6 , thoracotomy or video-assisted thoracoscopy.
The first option has been used successfully, but predisposes the mother and fetus to local infection, empyema, pain and immobility. Thoracotomy has previously been the treatment of choice and of the 24 reported cases, five were so treated prenatally. However thoracotomy confers the inherent risks of major surgery, significant postoperative pain and a long recovery period. Successful video-assisted thoracoscopic pleurodesis has been described prenatally during the first trimester 3 and has advantages such as a reduced time of exposure to anaesthetic drugs, less incision pain, reduced overall pain and potentially a shorter time to recovery 3, 7 . There was no reported case of this procedure early in the third trimester in the English literature.
Preoperative preparation focused on the fetal and maternal risks of a pneumothorax and risks imposed by the surgery and anaesthesia. These included those from one-lung anaesthesia, intraoperative bleeding, placental hypoperfusion, maternal and fetal hypoxaemia, postoperative pain and premature labour.
After discussion between the patient, surgeon, paediatrician, obstetrician and anaesthetist regarding risks and complications, a management plan was agreed upon.
Preoperative investigations included chest X-ray, ECG, full blood examination, urea and electrolytes and blood group and hold. A computed tomographic (CT) scan was considered but it was decided this would not change management. An obstetrician, paediatrician and midwives were made available in the case of acute fetal distress requiring an emergency caesarean section.
Invasive blood pressure monitoring allowed rapid correction of haemodynamic variables to ensure maintenance of pressure dependent placental blood flow.
Induction and intubation were performed in the semi-lateral position to avoid aortocaval compression. Post-induction loss of fetal heart rate variability may have been due to direct drug effects (thiopentone and morphine), altered uterine perfusion or tone. Post-induction hypotension was most likely due to direct drug effects and responded rapidly to intravenous fluids and ephedrine. Altered bronchial anatomy from the gravid uterus may have contributed to difficulty placing the left Robertshaw tube. This problem was easily overcome by using the Bronchocath with a fibreoptic bronchoscope.
Maintenance of anaesthesia was achieved with morphine, low-dose isoflurane and nitrous oxide. The minimum alveolar concentration (MAC) of volatile anaesthetics is lowered in pregnancy 8 .
Emergence proved uneventful and neostigmine was administered slowly to minimize any increase in uterine tone 9 .
Postoperative analgesia had been discussed with the patient. The use of epidural analgesia for prolonged periods at 32 weeks' gestation is not well documented in the literature. An informed discussion with the patient led to her choice of morphine PCA and oral paracetamol. Despite the severe initial postoperative pain, intravenous PCA provided satisfactory analgesia and the patient was mobile on the first postoperative day.
Preterm labour is most commonly precipitated by abdominal or pelvic surgery. Nevertheless, our patient developed regular contractions following her thoracic procedure. These contractions settled well with oral salbutamol, although magnesium sulphate or indomethacin were also considered as alternative tocolytics. The only prophylactic tocolytic administered was isoflurane.
Such patients have a relatively higher risk of developing a pneumothorax during the peripartum period, especially during labour. Epidural analgesia during this period could potentially reduce this risk by providing analgesia and reducing maternal oxygen demand 10 . In addition the sensory block may be used for surgical delivery, thus avoiding a general anaesthetic and positive pressure ventilation. Despite this epidural analgesia was not requested during labour and an uneventful delivery occurred.
Further measures to reduce the risk of recurrence during labour include a screening chest X-ray, the avoidance of nitrous oxide, administration of oxygen, monitoring of SpO 2 and not allowing the patient to push or strain 10 .
In summary, this case describes the successful use of video-assisted thoracoscopic excision of lung cysts and pleurodesis for a persistent non-malignancy related spontaneous pneumothorax in the third trimester of pregnancy. With surgical and anaesthetic planning, invasive maternal monitoring, CTG monitoring of the fetus plus tocolytic administration, a successful outcome resulted.
